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the iron in quantities which vary as the furnace is operated, and
which are therefore more or less under the control of the fur-
naceman, such as silicon, sulphur, and manganese.

The case of silicon is quickly disposed of. Since very little
of the silicon in the iron is derived from the silica in the gangue
materials, its presence does no harm beyond decreasing the rich-
ness of the ore.

The question of sulpluir, however, is more serious. Ores which
have been derived from the oxidation of pyritous deposits contain
considerable quantities of residual sulphur. In thoroughly oxi-
dized ores, the sulphur that may once have existed is diminished
to a mere trace. A secondary impregnation of sulphides, however,
may introduce a considerable quantity of sulphur into otherwise
desirable ore. By proper furnace manipulation an ore running
from *4 to I per cent, sulphur may be used for making some grades
of iron which are fairly low in sulphur. If sulphur exists in the
ore in greater quantities, it is advisable ro remove some of it by a
preliminary operation of roasting. This operation, however, adds
to the expense, and its cost must be known before the availability
of the ore can be determined. The presence of even moderate
quantities of sulphur demands additional flux and fuel for its
removal, and hence its presence always lessens the value of ore.

Manganese, being somewhat more difficult to reduce from its
oxides than iron, is never fully extracted from manganiferous
ore. The quantity extracted is affected by the temperature and
other conditions of the furnace hearth. Under ordinary condi-
tions the extraction ranges from 5010-75 per cent, of the manga-
nese present. As we have seen, manganese jn quantity ranging
from i to 2 per cent, does not materially injure any grade of pig
iron, and is a positive benefit to some grades. Therefore it is
evident that manganese in an ore up to 2 per cent, of the iron
present would not be a serious defect. If the percentage rose to
5 or 10, however, the ore could be used only as a fraction of a
mixture with non-manganiferous ores. If the manganese rose to
or above 15 or 20 per cent, of the iron present the ore would
acquire a new value, as it would then be available for the produc-
tion of such special products as spiegeleisen or ferromanganese